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1
ELECTRONIC DEVICE

TECHNICAL FIELD

The preset invention relates to an electronic device includ-
ing an electronic circuit and relates particularly to an elec-
tronic device including the following (i) through (iii) which
are provided integrally with a same substrate; (i) a display
panel, (ii) a device such as the display panel, and (iii) an
electronic circuit which serves as a drive circuit for driving
the device.

BACKGROUND ART

In order for a device size to be small and installation cost to
be reduced, there has been recently proposed an electronic
device in which a display panel and a drive circuit (electronic
circuit) for driving the display panel are provided integrally
with a same substrate, i.e., a liquid crystal display device
having a so-called monolithic structure (see Patent Literature
1, for example).

CITATION LIST
Patent Literature

Patent Literature 1
Japanese Patent Application Publication, Tokukai, No. 2000-
187994 A (Publication Date: Jul. 4, 2000)

SUMMARY OF INVENTION
Technical Problem

In aliquid crystal display device having a driver monolithic
structure, a substrate and a counter substrate are attached to
each other so that drive circuits are housed in a space sur-
rounded by sheets of glass. Further, in order for a circuit
density to be improved, line widths in the drive circuits are
usually very narrow (few micrometers to several tens of
micrometers). Besides, lines are covered by an insulating
film. Such a configuration of the liquid crystal display device,
however, makes it very difficult to directly touch the lines
with prove pins so as to inspect output waveforms of the drive
circuits by an outside device such as an oscilloscope or the
like. Accordingly, the liquid crystal display device having the
driver monolithic structure has a drawback that, even in a case
where a failure is detected when the liquid crystal display
device is inspected after manufacturing, no output waveform
of the drive circuits can be inspected. Consequently, it is
impossible to identify a cause of the failure. This gives a rise
to a problem that a yield ratio of liquid crystal display devices
is decreased.

The present invention is made in view of the problem, and
an object of the present invention is to provide an electronic
device configured so that, even in a case where the electronic
device is aliquid crystal display device having a driver mono-
lithic structure, it is possible that output waveforms of drive
circuits (electronic circuits) are inspected.

Solution to Problem

In order to attain the object, an electronic device of the
present invention includes: an electronic circuit provided
integrally with a substrate; a first line connected with a con-
nection terminal electrically connectable with an outside
device provided independently of the electronic circuit; a
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2

second line via which an output waveform of the electronic
circuit is extracted to an outside of the electronic circuit; and
a switching section by which the first line and the second line
are switched between an electrically connected condition and
an electrically disconnected condition for predetermined
times.

The “predetermined times” of switching above is counted
by counting the following switching (i) as first switching and
counting next switching (ii) as second switching; (i) switch-
ing of the first line and the second line from the electrically
disconnected condition to the electrically connected condi-
tion (or switching of them from the electrically connected
condition to the electrically disconnected condition), and (ii)
switching of the first line and the second line from the elec-
trically connected condition to the electrically disconnected
condition (or switching of them from the electrically discon-
nected condition to the electrically connected condition).

According to the configuration, the electronic device of the
present invention includes the switching section by which the
first line, which is connected with the connection terminal
electrically connectable with the outside device provided
independently of the electronic circuit, and the second line,
which is for extracting the output waveform of the electronic
device, are switched between the electrically connected con-
dition and the electrically disconnected condition for the pre-
determined times. Thus, by simply performing, in the switch-
ing section, the predetermined times of switching of the first
line and the second line between the electrically connected
condition and the electrically disconnected condition, it is
possible to feed the output waveform of the electronic circuit,
which is extracted via the second line, to the outside device
provided independently of the electronic circuit, as many
times as the number of times that the first line and the second
lines are switched to the electrically connected condition out
of the predetermined times of switching of the first line and
the second line between the electrically connected condition
and the electrically disconnected condition.

The lines for extracting the output waveform of the elec-
tronic circuit and the connection terminal via which the out-
put waveform of the electronic circuit is extracted are thus
provided independently of the electronic circuit. With this, it
is possible that the output waveform of the electronic circuit
is surely inspected, even in a case where the electronic circuit
is provided integrally with the substrate, i.e., the electronic
circuit has a so-called monolithic structure.

Thus, evenifthe electronic circuit has the monolithic struc-
ture, it is possible that, in a case where a failure is detected in
an inspection phase, the output waveform of the electronic
circuit is inspected. Thus, it is possible to identify a cause of
the failure. This in turn enables improving a yield ratio of the
electronic device.

The electronic device of the present invention is configured
so that in a case where (i) the first line has a branch line
branched from a main line and the second line has two or more
cross lines crossing the branch line in the switching section,
or (ii) the first line has a branch line branched from a main
line, the branch line having two or more cross lines crossing
the second line in the switching section, the two or more cross
lines are electrically connectable with the branch line or the
second line on a one-by-one basis.

According to the configuration, the two or more cross lines
of'the second line or the two or more cross lines of the branch
line are electrically connectable with the branch line or the
second line on the one-by-one basis. With this, it is possible
that an output waveform at a same location in the electronic
circuit is inspected for two or more times.
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The electronic device of the present invention is configured
so that in the case (i) or (ii), the two or more cross lines are
provided above or below the branch line or the second line
with an insulating film being disposed between the two or
more cross lines and the branch line or the second line.

According to the configuration, the two or more cross lines
are provided above or below the branch line or the second line
with the insulating film being disposed between the two or
more cross lines and the branch line or the second line. With
this, by performing laser welding or the like to intersections
of the two or more cross lines and the branch line or the
second line, it is possible to electrically connect the two or
more cross lines and the branch line or the second line with
each other.

The electronic device of the present invention is configured
so that: the second line includes second lines provided for
different types of output waveforms of the electronic circuit;
the first line has branch lines branched from a main line, the
number of the branch lines being equal to or greater than the
number of the second lines; and the second lines are connect-
able with the branch lines in respective switching sections.

According to the configuration, the second lines are elec-
trically connectable with the branch lines of the first line on
the one-by-one basis. With this, different output waveforms
of'the electronic circuit can be obtained for one or more times.

With the configuration, furthermore, even if the number of
extraction targets is increased, it is required that only the
number of the second lines is increased, while the number of
the main line of the first line can be one irrespective of the
increase in the number of the extraction targets. This can
prevent a decrease in a circuit density.

The electronic device of the present invention is configured
so that the branch lines are provided so as to cross the main
line of the first line, with an insulating film being disposed
between the branch lines and the main line of the first line.

According to the configuration, the branch lines and the
main line of the first line are prevented from being electrically
connected with each other, before it is required that they are
electrically connected with each other. With this, an unnec-
essary signal inputted from the connection terminal con-
nected with the outside device is hardly inputted to the second
lines via the main line of the first line. As such, it is less likely
that an adverse influence by the unnecessary signal is exerted
on the electronic circuit on a downstream side.

The electronic device of the present invention is configured
so that the main line of the first line crosses a terminal line
with an insulating film being disposed between the main line
of the first line and the terminal line, the terminal line being
connected with the connection terminal.

According to the configuration, the terminal line and the
main line of the first line are prevented from being electrically
connected with each other, before it is required that they are
electrically connected with each other. With this, no unnec-
essary signal inputted from the connection terminal con-
nected with the outside device is inputted via the main line. As
such, it is less likely that an adverse influence by the unnec-
essary signal is exerted on the electronic device on a down-
stream side.

The electronic device of the present invention is configured
so that each second line crosses a leading line with an insu-
lating film being disposed between the second line and the
leading line, the leading line being electrically connected
with a corresponding line on which the output waveform to be
extracted from the electronic circuit is applied.

According to the configuration, each second line and the
leading line of the electronic circuit are prevented from being
electrically connected with each other, before it is required
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that they are electrically connected with each other. As such,
no unnecessary signal can be inputted to the electronic circuit
via the second line. Thus, it is less likely that an adverse
influence by the unnecessary signal is exerted on the elec-
tronic circuit.

The electronic device of the present invention is configured
so that the leading line has such a length that a capacitance
formed at an intersection of the leading line and the second
line is not greater than a predetermined value.

According to the configuration, the leading line thus has
such a length that the capacitance formed at the intersection of
the leading line and the second line is not greater than the
predetermined value. This enables minimizing the adverse
influence by the capacitance formed at the above intersection.

The electronic device of the present invention is configured
so that the electronic circuit includes electronic circuits con-
nected with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a last stage of the
serial connection of the electronic circuits.

The electronic device of the present invention is configured
so that the electronic circuit includes electronic circuits con-
nected with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a first stage of
the serial connection of the electronic circuits.

Generally, in a case where the electronic circuits are con-
nected with each other in series, a result of inspecting of an
output waveform of an electronic circuit at a first stage of the
serial connection of the electronic circuits is equal to a result
of inspecting of a normal operation of the electronic circuit,
and a result of inspecting of an output waveform of an elec-
tronic circuit at a last stage of the serial connection of the
electronic circuits is equal to a result of inspecting of an
output waveform whose waveform change is most significant
among other output waveforms in an entire group of the
electronic circuits.

It is preferable that the electronic circuit is a shift register,
for example.

An electronic device of the present invention includes an
electronic circuit, signal lines connected respectively with a
source electrode, a drain electrode, and a gate electrode of a
transistor included in the electronic circuit, each of the signal
lines being diverged into a first branch line and a second
branch line, the first branch line being connected with a
connection terminal electrically connectable with an outside
device; and switching sections by each of which a corre-
sponding one of the second branch lines and a line for sup-
plying a signal to or outputting a signal from the source
electrode, the drain electrode, or the gate electrode of the
transistor are switched between an electrically connected
condition and an electrically disconnected condition.

With the configuration, the signal supplied to and outputted
from the electrodes of the transistor can be obtained from the
connection terminal. Therefore, in a case where a failure of
the electronic circuit is detected, it is easy to identify a cause
of the failure.

The electronic device of the present invention is configured
so that: each of the lines for supplying the signal to or out-
putting the signal from the source electrode, the drain elec-
trode, or the gate electrode of the transistor has a two or more
cross lines crossing the corresponding one of the second
branch lines in a corresponding one of the switching sections,
the two or more cross lines of the each of the lines being
configured to be connectable with the corresponding one of
the second branch lines on a one-by-one basis; or each of the
second branch lines includes two or more cross lines crossing
a corresponding one of the lines for supplying the signal to or
outputting the signal from the source electrode, the drain
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electrode, or the gate electrode of the transistor in the corre-
sponding one of the switching sections, the two or more cross
lines of the each of the second branch lines being configured
to be connectable with the corresponding one of the lines on
a one-by-one basis.

According to the configuration, the two or more cross lines
of'each of the lines is electrically connectable with the corre-
sponding one of the second branch lines or the corresponding
one of the lines. With this, the output waveforms of the
respective electrodes of the transistor can be inspected for two
or more times.

The electronic device of the present invention is configured
so that: in a case where the each of the lines has the two or
more cross lines crossing the corresponding one of the second
branch lines in the corresponding one of the switching sec-
tions, the two or more cross lines of the each of the lines are
provided above or below the corresponding one of the second
branch lines with an insulating film being disposed between
the two or more cross lines of the each of the lines and the
corresponding one of the second branch lines; or in a case
where the each of the second branch lines has the two or more
cross lines crossing the corresponding one of the lines in the
corresponding one of the switching sections, the two or more
cross lines of the each of the second branch lines are provided
above or below the corresponding one of the lines with an
insulating film being disposed between the two or more cross
lines of the each of the second branch liens and the corre-
sponding one of the lines.

According to the configuration, in a case where each of the
lines has the two or more cross lines crossing the correspond-
ing one of the second branch lines in the corresponding one of
the switching sections, the two or more cross lines of each of
the lines are provided above or below the corresponding one
of the second branch lines with the insulating film being
disposed between the two or more cross lines of each of the
lines and the corresponding one of the second branch lines. In
such an event, by performing laser welding or the like to the
intersections of the cross lines and the second branch lines, it
is possible to establish electric continuity between the cross
lines and the second branch lines. On the other hand, in a case
where each of the second branch lines has the two or more
cross lines crossing the corresponding one of the lines in the
corresponding one of the switching sections, the two or more
cross lines of the each of the second branch lines are provided
above or below the corresponding one of the lines with the
insulating film being disposed between the two or more cross
lines of each of the second branch lines and the corresponding
one ofthe lines. In such an event, by performing laser welding
or the like to the intersections of the cross lines and the lines,
it is possible to establish electric continuity between the cross
lines and the lines.

It is preferable that the electronic circuit is a shift register.

The first line is disconnected at a position that is not in the
switching region by which the first line is connected or dis-
connected with the second line.

With this, it is possible to prevent a noise and a static
electricity inputted from the connection terminal connectable
with the outside device from entering the electronic circuit via
the first line connected with the connection terminal. There-
fore, it is possible to prevent an adverse influence by the noise
on the electronic circuit and electrostatic breakdown of the
electronic circuit. Further, in a case where the first line is
disconnected at the above position, no output waveform of the
electronic circuit can be extracted via the connection termi-
nal. Therefore, it is impossible for a third party to analyze the
electronic circuit provided inside the electronic device. This
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enables preventing information leakage and preserving con-
fidentiality of the configuration of the electronic circuit.

In order to surely prevent extraction of the output wave-
forms from the electronic circuit and to minimize a discon-
nection part of the first line, it is preferable to disconnect the
first line at a position between the connection terminal and
that one of the switching sections which is closest to the
connection terminal.

Advantageous Effects of Invention

A present invention includes an electronic circuit provided
integrally with a substrate, a first line connected with a con-
nection terminal electrically connectable with an outside
device provided independently of the electronic circuit, a
second line via which an output waveform of the electronic
circuit is extracted to an outside of the electronic circuit, and
a switching section by which the first line and the second line
are switched between an electrically connected condition and
an electrically disconnected condition for predetermined
times. Thus, even though the electronic circuit is provided
integrally with the substrate, i.e., the electronic circuit has a
so-called monolithic structure, it is still possible that the
output waveform of the electronic circuit is surely inspected
as many times as the number of times that first line and the
second line are switched to the electrically connected condi-
tion, out of the predetermined times of switching of the first
line and the second line between the electrically connected
condition and the electrically disconnected condition.

Advantageous Effects of Invention

A present invention includes an electronic circuit provided
integrally with a substrate, a first line connected with a con-
nection terminal electrically connectable with an outside
device provided independently of the electronic circuit, a
second line via which an output waveform of the electronic
circuit is extracted to an outside of the electronic circuit, and
a switching section by which the first line and the second line
are switched between an electrically connected condition and
an electrically disconnected condition for predetermined
times. Thus, even though the electronic circuit is provided
integrally with the substrate, i.e., the electronic circuit has a
so-called monolithic structure, it is still possible that the
output waveform of the electronic circuit is surely inspected
as many time as the number of times that the first line and the
second line are switched to the electrically connected condi-
tion, out of the predetermined times of switching of the first
line and the second line between the electrically connected
condition and the electrically disconnected condition.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a circuit view showing a configuration of an
electronic device according to an embodiment of the present
invention.

FIG. 2 is an enlarged view showing a main part of the
electronic device shown in FIG. 1.

FIG. 3 is a cross sectional view of the electronic device,
taken along the line AA in FIG. 2.

FIG. 4 is a block view schematically showing a configura-
tion of a liquid crystal display device including the electronic
device shown in FIG. 1 as a drive circuit.

FIG. 5 is a circuit view showing a configuration of a data
signal line drive circuit included in the liquid crystal display
device shown in FIG. 4.
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FIG. 6 is a circuit view showing a configuration of a scan-
ning signal line drive circuit included in the liquid crystal
display device shown in FIG. 4.

FIG. 7 is a circuit view showing a circuit configuration of
another electronic device according to the embodiment of the
present invention.

FIG. 8 is a circuit view showing another configuration of
the data signal line drive circuit included in the liquid crystal
display device shown in FIG. 4.

FIG. 9 is a circuit view showing another configuration of
the scanning signal line drive circuit included in the liquid
crystal display device shown in FIG. 4.

FIG. 10 is a circuit view showing a configuration of a level
shifter included in the drive circuit shown in FIG. 8 or 9.

FIG. 11 is a circuit view showing a configuration of an
electronic device which is a comparative example to the
present invention.

FIG. 12 is an enlarged view showing a main part of the
electronic device shown in FIG. 11.

FIG. 13 is a cross sectional view of the electronic device
shown in FIG. 12, taken along the line BB in FIG. 12.

FIG. 14 is a circuit view showing a configuration of an
electronic device which is another comparative example to
the present invention.

DESCRIPTION OF EMBODIMENTS
Embodiment 1

One embodiment of the present invention is described
below. The present embodiment describes an exemplary case
that an electronic device of the present invention is applied to
a drive circuit of an active matrix drive type liquid crystal
display device.

FIG. 4 is a block view schematically showing an active
matrix drive type liquid crystal display device 10 according to
the present embodiment.

As shown in FIG. 4, the liquid crystal display device 10
includes a pixel array ARY, a scanning signal line drive circuit
GD, and a data signal line drive circuit SD. In the pixel array
ARY, pixels PIX are provided near respective intersections of
a plurality of scanning signal lines GL and a plurality of data
signal lines SL. crossing each other. The pixels PIX are
arranged in a matrix pattern. Each of the pixels PIX is con-
nected with a closet one of the plurality of the scanning signal
lines GL. and a closest one of the plurality of data signal lines
SL.

The liquid crystal display device 10 has a so-called driver
monolithic structure so that the pixel array ARY, the data
signal line drive circuit SD, and the scanning signal line drive
circuit GD are provided on a same substrate SUB. In the
liquid crystal display device 10, liquid crystals are driven
according to signals supplied from an outside control circuit
CTRL and drive powers applied from an outside power
source circuit VGEN, the signals supplied from the output
control circuit CTRL being a video signal dat, a clock signal
cks, a start signal sps, a clock signal ckg, a start signal spg, and
a pulse width control signal gps.

The data signal line drive circuit SD is synchronized with a
timing signal such as the clock signal cks or the like, samples
the signal dat that is inputted to the data signal line drive
circuit SD, amplifies the video signal dat if necessary and
applies it to the plurality of data signal lines SL. The scanning
signal line drive circuits GD is synchronized with a timing
signal such as the clock signal ckg or the like, and selects the
plurality of scanning signal lines sequentially so as to control
opening and closing of switching elements in the pixels PIX.
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As such, the video signal (data) dat applied to the plurality of
data signal lines SL is written down into the pixels PIX on a
selected row and retained.

Although it is not illustrated, each of the pixels PIX gen-
erally includes an electric field transistor serving as the
switching element and a pixel capacitor made up of a liquid
crystal capacitor and a storage capacitor (which is added if
necessary). A first electrode of the pixel capacitor is con-
nected with a corresponding one of the plurality of data signal
lines SL. via a drain and a source of the transistor. A gate ofthe
transistor is connected with a corresponding one of the plu-
rality of scanning signal lines GL. A second electrode of the
pixel capacitor is connected with a common electrode shared
by all of the pixels PIX.

FIG. 5 is a block view schematically showing the data
signal line drive circuit SD.

As shown in FIG. 5, the data signal line drive circuit SD
includes a shift register circuit 1 made up of a plurality of shift
registers SR, a buffer circuit made up of a plurality of NAND
circuits and a plurality of NOT circuits, and a plurality of
analog switch circuits AS provided for the respective corre-
sponding plurality of shift registers SR.

In the buffer circuit, each NAND circuit receives output
signals n (n1, n2,n3, nd, . . .) of corresponding adjacent two
of'the plurality of shift registers SR forming the shift register
circuit 1. The output signals n thus received are amplified.
Then, inversion signals of the output signals n are generated
by the plurality of NOT circuits, if necessary. In such an event,
sampling signals s (s1, s2, s3, s4, . . . ) and the inversion
signals (/s1, /s2, /s3, /s4, . . . ) of the sampling signals are
outputted to the plurality of analog switch circuits (sampling
circuits) AS.

The plurality of analog switch circuits AS are opened and
closed in response to the sampling signals s and the inversion
signals /s so that the video data sent via video signal lines DAT
are supplied to the plurality of data signal lines SL.

FIG. 6 is a block view schematically showing a configura-
tion of the scanning signal line drive circuit GD.

As shown in FIG. 6, the scanning signal line drive circuit
GD includes (i) a shift register circuit 2 made up of a plurality
of shift registers SR and (ii) a buffer circuit made up of a
plurality of NAND circuits, NOR circuits, and NOT circuits.

In the buffer circuit, each NAND circuit receives output
signals n (n1, n2,n3, nd, . . .) of corresponding adjacent two
of'the plurality of shift registers SR forming the shift register
circuit 2. The output signals n thus received are added with the
pulse width control signal gps supplied from an outside, so
that desired pulse widths of the output signals n are obtained
by the plurality of NOT circuits.

The plurality of shift registers SR forming the shift register
circuit 1, which is a constituent of the scanning signal line
drive circuit GD, have configurations as shown in FIG. 11, for
example. Likely, the plurality of shift registers SR forming
the shift register circuit 2 of the data signal line drive circuit
SD have configurations similar to the plurality of shift regis-
ters SR forming the shift register circuit 1.

Each of the plurality of shift registers SR of the shift reg-
ister circuit 2 includes (i) six switching elements M1 through
M6 each formed by a thin film transistor and (ii) one capacitor
C1. The plurality of shift register SR of the shift register
circuit 2 output pulse generated therein to the gate lines of the
pixel array ARY via the NAND circuits of the scanning signal
line drive circuit GD.

The switching elements M1 through M6 operate in
response to inputted gate clocks S1 through S4, a voltage V1
which is a drive voltage VGL applied from the outside power
source circuit VGEN, and a voltage V2 which is a drive
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voltage VGH, so as to generate gate pulses for driving the
pixel array ARY. The gate pulses thus generated are outputted
from an output terminal OUT.

As shown in FIG. 4, the liquid crystal display device of the
present embodiment has the so-called driver monolithic
structure so that the pixel array ARY for display control, the
data signal line drive circuit SD, and the scanning signal line
drive circuit GD are provided integrally with the same sub-
strate SUB. Thus, in order for a circuit density to be improved,
line widths in the drive circuits are generally very narrow
(from few micrometer to several tens of micrometer). Further,
the lines are protected by an insulating film. For these reasons,
it is difficult to touch the lines with a probe pin so as to inspect
output waveforms by an outside device such as an oscillo-
scope or the like.

As a countermeasure to this difficulty, the shift register SR
shown in FIG. 11 includes a plurality of test lines (hereinafter
referred to as a test line group) which (i) are provided inde-
pendently of the switching elements M1 through M6 forming
the shift register SR and (ii) are electrically connectable with
the outside device such as an oscilloscope or the like.

The test line group includes a first line SE connected with
a connection terminal 201 electrically connectable with the
outside device and a second line GE electrically connected
with the output terminal OUT of the shift register SR.

A first end part of the first line SE and a first end part of the
second line GE cross each other via an insulating film (which
is not illustrated). The first end part of the first line SE is an
opposite end part to a second end part extended toward the
connection terminal 201, whereas the first end part of the
second line GE is an opposite end part to a second end part
connected with the output terminal OUT. FIG. 12 is an
enlarged view showing a region indicated by the reference
sign Z in F1G. 11. FIG. 13 is a cross sectional view taken along
the line BB in FIG. 12.

The first line SE is (i) made from a same material as source
electrodes of the switching elements forming the shift register
SR and (ii) formed by same forming steps as the source
electrodes of the switching elements. On the other hand, the
second line GE is (i) made from a same material as gate
electrodes of the switching elements forming the shift register
SR and (ii) formed by same forming steps as the gate elec-
trodes of the switching elements. Accordingly, the first line
SE and the second line GE are provided so as to partially cross
each other via the insulting film. An example illustrated in
FIG. 12 shows a case in which the first line SE has a line width
of 10 um and the second line GE has a line width of 20 pm.

Welding regions a of the intersection part Z, which are
located in an intersection of the first line SE and the second
lines GE crossing each other via the insulting film, are sub-
jected to laser welding so as to be shortcut as shown in FIGS.
12 and 13. This causes electrical connection between the first
line SE and the second line GE in parts SEc. As such, it is
possible that the output pulse of the shift register SR is
obtained from the connection terminal 201 via the second line
GE and the first line. For example, it is possible that the
connection terminal 201, which is contactable with a probe
pin, and the first line SE and the second line GE, which serve
as output lines, are conductive with each other.

With the configuration, it is possible that the output wave-
form to the gate line is inspected. This enables determining
whether the output waveform of the shift register SR is nor-
mal or not.

With the configuration, furthermore, if an operation failure
by the shift register SR is detected, an output waveform may
be inputted from an outside so that a waveform can be input-
ted to a pixel.

10

15

20

25

30

35

40

45

50

55

60

65

10

With the configuration, as understood from the above, it is
easy to inspect the output pulse at the output terminal OUT of
the shift register SR. However, because the shift register SR of
the driver monolithic drive circuit is covered by an insulating
film, it is difficult to inspect output waveforms of the respec-
tive switching elements forming the shift register SR.

In order to overcome such a difficulty, it is good to provide
test line groups (1) through (3), as shown in FIG. 14; the test
line group (1) being connected with the output terminal OUT
of'the shift register SR, the test line group (2) being connected
with a line N1 via which an output pulse (i.e., an inspection
target) of the switching element M1 flows, and the test line
group (3) being connected with a line N2 via which output
pulses of the switching elements M2 and M3 flow. The test
line groups (1) through (3) have same configurations as the
test line group shown in FIG. 11. As such, the test line groups
(1) through (3) are respectively connected with connection
terminals 201a through 201c¢ connectable with the outside
device.

In a case where the test line groups (1) through (3) are
provided as shown in FIG. 14, it is possible to inspect the
output waveforms of the respective switching elements form-
ing the shift register SR. However, such a configuration gives
rise to a problem that, because a number of lines extended
around the shift register SR is increased, a circuit density is
decreased. Further, the number of connection terminals for
connection with the outside device is increased.

As a countermeasure to this problem, the present embodi-
ment proposes an electronic device shown in FIGS. 1 through
3.

FIG. 1 is a view showing an example that an electronic
circuit included in the electronic device is a shift register SR
to which a test line pattern is provided. FIG. 2 is an enlarged
view showing a region Y which is a main part of the shift
register SR shown in FIG. 1. FIG. 3 is a cross sectional view
taken along the line AA in the enlarged view of FIG. 2.

That is, as shown in FIG. 1, the electronic device at least
includes (i) a first line 11 connected with a connection termi-
nal 101 electrically connectable with an outside device pro-
vided independently of the shift register SR, (ii) second lines
124 through 12¢ via which output waveforms at three differ-
ent locations in the shift register SR are extracted to an outside
of the shift register SR, and (iii) switching sections 13a
through 13¢ by which the first line 11 and the second lines 12a
through 12¢ are switched between the electrically connected
condition and the electrically disconnected condition for pre-
determined times.

In the electronic device shown in FIG. 1, the second lines
124 through 12¢ are provided so that the three different output
waveforms, i.e., the output waveform at the output terminal
OUT of the shift register SR, the output waveform of the
switching element M1, and the output waveforms of the
switching elements M2 and M3, are extracted to the outside
of' the shift register SR.

Because the shift register SR in the electronic device shown
in FIG. 1 has a common structure, detailed explanation of the
structure of the shift register SR is omitted.

The following describes connection relationships between
the first line 11 and the second lines 124 through 12¢.

The first line 11 has one line SE as a main line, which one
line SE is (i) made from a same material as materials of source
electrodes of the respective switching elements forming the
shift register SR and (ii) formed by same forming steps as the
source electrodes of the respective switching elements. Three
branch lines GEa branched from the line SE are provided so
as to cross respective cross lines SEa, with an insulating film
(which is not illustrated) being disposed between the three
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branch lines GEa and the cross lines SEa. The branch lines
GEa are (i) made from same materials as materials of gate
electrodes of the respective switching elements forming the
shift register SR and (ii) formed by same forming steps as the
gate electrodes of the respective switching elements. As such,
the insulating film is provided between the branch lines GEa
and the line SE. Thus, the branch lines GEa and the line SE are
provided in different layers and are usually electrically dis-
connected with each other. In order for the line SE and the
branch lines GEa to be switched from such electrically dis-
connected conditions to conditions in which they are electri-
cally connected with each other, it is required that laser weld-
ing or the like be performed to the intersection regions of the
branch lines GEa and the lines SE.

The line SE and the branch lines GEa are electrically dis-
connected with each other in initial conditions, as described
above. This is because, with such a configuration, a noise
signal sent via the line SE can be prevented from being
inputted to the shift register via the branch lines GEa. Mean-
while, the branch lines GEa and the second lines 12 provided
to the shift register SR are electrically disconnected with each
other in initial states (this is later described). Thus, it can be
thought that an adverse influence by the noise signal as
described above is very small.

In consideration, it is not necessarily required that the line
SE and the branch lines GEa be electrically disconnected with
each other in the initial conditions. Alternatively, the line SE
and the branch lines GEa may be integrally formed by same
lines so that they are connected with each other in the initial
conditions. That is, for example, the line SE and the branch
lines GEa may be (i) made from same materials as the source
electrodes of the respective switching elements of the shift
register SR and (ii) integrally formed by same forming steps
as the source electrodes of the respective switching elements
of the shift register SR.

Further, the branch lines GEa may be provided in any
number, provided that the number of the branch lines GEa is
not smaller than the number of the second lines.

Each of the second lines 12a through 12¢ has two or more
cross lines SEa ** crossing a corresponding one of the branch
lines GE of the first line 11 in a corresponding one of the
switching sections 13a through 13¢. The cross lines SEa are
(1) made from same materials as materials of the second lines
12a through 12¢ and (ii) formed integrally with the second
lines 12a through 12¢ by same forming steps as forming steps
of the second lines 124 through 12¢.

The cross lines SEa have comb-like shapes or branch-like
shapes as shown in figures. However, the cross lines SEa are
not limited to this. It is satisfactory as long as each of the cross
lines SEa diverges into a plurality of lines so as to cross a
plurality of parts of the corresponding one of the branch lines
GE.

The cross lines SEa of each of the second lines 124 through
12¢ are provided so as to be electrically connected with the
corresponding one of the branch lines GEa on a one-by-one
basis. Specifically, the cross lines SEa of each of the second
lines 12a through 12¢ are provided so as to cross the corre-
sponding one of the branch lines GEa, with an insulating film
(which is not illustrated) being disposed between the cross
lines SEa and the branch lines GEa.

The switching sections 134 through 13c¢ are good as long as
the first line and the second lines can be switched between the
electrically connected condition and the electrically discon-
nected condition for the predetermined times. For example, in
FIG. 1, five cross lines SEa are provided in each of the
switching sections 13a through 13¢ so that the first line and
the second lines can be switched between the electrically
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connected condition and the electrically disconnected condi-
tion for five times. Thus, by determining how many cross
lines GEa are provided in each of the switching sections 12a
through 12¢, it is possible to determine how many times the
first line and the second lines are switched between the elec-
trically connected condition and the electrically disconnected
condition in the respective switching sections 12a through
12c.

The “predetermined times” of switching mentioned above
is counted by counting the following switching (i) as first
counting and next switching (ii) as second switching, (i) the
switching of the first line and the second lines from the elec-
trically disconnected condition to the electrically connected
condition (or from the electrically connected condition to the
electrically disconnected condition) and (ii) the switching of
the first line and the second lines from the electrically con-
nected condition to the electrically disconnected condition
(or from the electrically disconnected condition to the elec-
trically connected condition).

Specifically, in the configuration above, the first line and
the second lines are at first in the electrically disconnected
condition in which they are electrically disconnected with
each other. In such an event, the first switching switches the
first line and the second lines from the electrically discon-
nected condition, in which they are electrically disconnected
with each other, to the electrically connected condition, in
which they are electrically connected with each other, on one
cross line SEa. Then, the second switching switches the first
line and the second lines from the electrically connected
condition to the electrically disconnected condition on the
same cross line SEa. It is possible that the operations are
repeated for each of the five cross lines SEa (i.e., the opera-
tions are repeated for five times). Accordingly, the number of
times that the first line and the second line are switched
between the electrically connected condition and the electri-
cally disconnected condition is ten (2x5=10) times. It follows
that the number of times that the first line and the second line
are switched to the electrically disconnected condition is five
times.

Thus, the output waveforms extracted via the respective
second lines can be obtained as many times as the number of
times that the first line and the second lines are switched to the
electrically connected condition (in the example above, five
times) out of the predetermined times of switching (in the
example above, ten times).

In a case where the first line and the second lines are in the
electrically connected condition at first, the number of times
that they are switched between the electrically connected
condition and the electrically disconnected condition is
eleven (1+2x5=11)times. In such an event, the predetermined
times of switching is eleven times, of which six times are the
times that the first line and the second lines are switched to the
electrically connected condition. In this case, the output
waveforms extracted via the respective second lines can be
obtained for six times.

Inthe present embodiment, it is possible that the cross lines
SEa and the branch lines GEa are switched between the
electrically connected condition and the electrically discon-
nected condition for the predetermined times. Specifically,
each of the cross lines SEa and a corresponding one of the
branch lines GEa are switched to the electrically connected
condition by performing laser irradiation to partial regions
a¢a (see FIG. 2) of an intersection of the cross line SEa and the
branch line GEa and thereby laser-welding the cross line SEa
and the branch line GEa, as shown in FIG. 3. On the other
hand, the cross line SEa and the branch line GEa are switched
to the electrically disconnected condition by performing laser
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irradiation to a region b (see FIG. 2) of the cross line SEa,
which region b is located outside the intersection of the cross
line SEa and the branch line GEa, and thereby disconnecting
the cross line SEa, as shown in FIG. 3.

By providing two or more cross lines SEa of each second
line 12, as described above, it is possible to repeat switching
of the cross lines SEa and the branch lines GEa between the
electrically connected condition and the electrically discon-
nected condition. That is, it is possible to perform predeter-
mined times of switching of the first line 11 and the second
lines 12a through 12¢ between the electrically connected
condition and the electrically disconnected condition.

Ifitis assumed that the first line 11 and the second lines 12a
through 12¢ are ultimately switched to the electrically con-
nected condition, then there is no particular problem even in
a case where the number of times that the first line 11 and the
second lines 124 through 12¢ are switched between the elec-
trically connected condition and the electrically disconnected
condition is onetime (i.e., the first line 11 and the second lines
12a through 12¢ are switched from the electrically connected
condition to the electrically disconnected condition only).
However, it is preferable that the first line 11 and the second
lines 12a through 12¢ be switched to the electrically con-
nected condition for plural times, i.e., two or more times. This
is because, if the first line 11 and the second lines 124 through
12¢ are switched between the electrically connected condi-
tion and the electrically disconnected condition for plural
times, i.e., they are switched to the electrically connected
condition for two or more times, then output waveforms
extracted via the respective second lines 12a through 12¢ can
be obtained for two or more times.

In the configuration, even in a case where the number of
extraction targets (which are output waveforms in the shift
register SR (electronic circuit)) are increased, it is only
required that the number of the second lines are increased,
while the number of the first line can be one irrespectively of
the increase in the number of extraction targets. This brings
about an effect of preventing a decrease in a circuit density.

The connection terminal 101 is connected with a terminal
line GEb provided in a same layer as the branch lines GEa.
The terminal line GEb is provided so as to cross the line SE
(i.e., the main line of the first line 11,) in a region X with an
insulating film (which is not illustrated) being disposed
between the terminal line GEb and the line Se. The region X
is, similarly to the region Y, subjected to laser welding so that
the line SE and the terminal line GEb are electrically con-
nected with each other.

In the configuration, the terminal line GEb and the line SE
(i.e., the main line of the first line 11) are prevented from
being electrically connected with each other, before it is
required that they are electrically connected with each other.
Thus, no unnecessary signal from the connection terminal
101, which is connected with the outside device, is inputted
via the line SE. Thus, it is possible that the adverse influence
by the unnecessary signal is hardly exerted on the shift reg-
ister SR on a downstream side.

The second lines 124 through 12¢ are provided so as to
cross respective leading lines GEc via an insulating film
(which is not illustrated) in respective regions W, the leading
lines GEc being electrically connected with different lines
(N1, N2, etc) via which output waveforms of the shift register
SR, i.e., extraction targets, flow. The regions W are, similarly
to the region X, subjected to laser welding so that the second
lines 12a through 12¢ and the respective leading lines GEc are
electrically connected with each other.

In this case, similarly to a relationship between the line SE
and the terminal line GEb connected with the connection
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terminal 101, the second lines 12a through 12¢ and the
respective leading lines GEc of the shift register SR are pre-
vented from being electrically connected with each other,
before it is required that they are electrically connected with
each other. Hence, no unnecessary signal is inputted to the
shift register SR via the second lines 124 through 12. There-
fore, it is possible to bring about an effect that an adverse
influence by the unnecessary signal is hardly exerted on the
shift register SR.

Itis preferable that the leading lines GEc have such lengths
that a capacitance formed at an intersection of the second line
124 and a corresponding one of the leading lines GEc is not
greater than a predetermined value.

Because the leading lines GEc thus have such lengths that
the capacitance formed at the intersection of the second line
124 and the corresponding one of the leading lines GEc is not
greater than the predetermined value, it is possible to mini-
mize an adverse influence by the capacitance formed at the
intersection, such as a waveform distortion or the like.

In drive circuits included in the liquid crystal display
device, shift registers SR are connected with each other in
series as shown in FIGS. 5 and 6. As for a shift register SR at
a first stage of the serial connection of the shift registers SR,
aresult of inspecting of output waveforms extracted via a first
line 11 and second lines 124 through 12¢ as shown in FIG. 1
is equivalent to a result of inspecting of a normal operation of
the shift register SR. On the other hand, as for a shift register
SR at a last stage of the serial connection of the shift registers
SR, aresult of inspecting of output waveforms extracted via a
first line 11 and the second lines 124 through 12¢ as shown in
FIG. 1 is equivalent to a result of inspecting of output wave-
forms whose waveform changes are greatest among output
waveform changes in the entire drive circuits.

Hence, in a case where the shift registers SR are connected
with each other in series, the first line 11 and the second lines
124 through 12¢ may be provided to the shift register SR at the
first or last stage of the serial connection of the shift registers
SR, or the shift registers SR at the first and last stages of the
serial connection shift registers SR, as appropriate in accor-
dance with necessity.

FIG. 1 shows an example that the cross lines SEa are
extended from the second lines 12a through 12¢ and cross the
branch lines GEa of the first line 11. However, the cross lines
SEa are not limited to this. In contrast to the example shown
in FIG. 1, the cross lines SEa may be extended from the
branch lines GEa. In this case, the cross lines SEa are made
from same materials as the materials of the branch lines GEa
and formed by same forming steps as the forming steps of the
branch lines GEa. Thus, the cross lines SEa are parts of the
first line 11.

That s, either in the following case (i) or (ii), the cross lines
are good as long as they are provided so as to be electrically
connected with a corresponding one of the branch lines on a
one-by-one basis, (i) the case that the first line 11 has the
branch lines GEa branched from the line SE (which is the
main line of the first line 11) and each of the second lines 124
through 12¢ has two or more cross lines SEa crossing a
corresponding one of the branch lines GEa in a corresponding
one of the switching sections 13a through 13¢ (the case which
is illustrated in FI1G. 1) or (ii) the case that each of the branch
lines GEa of the first line 11 has two or more cross lines
crossing a corresponding one of the second lines 124 through
12¢ in a corresponding one of the switching sections 13a
through 13¢ (the case which is not illustrated).

In the electronic device configured as above, by discon-
necting the main line SE of the first line 11 (see FIG. 1) after
an inspection, it is possible to block a noise from the outside,
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to prevent electrostatic breakdown, to prevent a competitor
from measuring an output waveform obtained from the con-
nection terminal 101 (i.e., to preserve confidentiality). Where
the main line SE of the first line 11 is disconnected can be
freely determined, provided that a disconnection part of the
main line SE is located between the connection terminal 101
and the branch lines GEa branched from the main line SE of
the first line 11.

That is, the first line 11 may be disconnected at a position
not in the cross sections 134 through 13¢ by which the first
line 11 and the second line 124 through 12¢ are electrically
connected or disconnected with each other.

With this, it is possible to prevent a noise and a static
electricity inputted from the connection terminal 101 con-
nectable with the outside device from entering the electronic
circuit via the first line 11 connected with the connection
terminal 101. Therefore, it is possible to prevent an adverse
influence by the noise on the electronic circuit and electro-
static breakdown of the electronic circuit. Further, in a case
where the first line 11 is disconnected at the disconnection
part above, no output waveform in the electronic circuit can
be obtained outside the electronic circuit via the connection
terminal 101. Therefore, it is impossible for a third party to
analyze the electronic circuit provided inside the electronic
device. Hence, it is possible to prevent information leakage
and to preserve confidentiality of the configuration of the
electronic circuit.

In order to prevent unauthorized obtaining of output wave-
forms outside the electronic device and to minimize the dis-
connection part of the first line 11, it is preferable to discon-
nect the first line 11 at a position between the connection
terminal 101 and one of the switching sections which is
closest to the connection terminal 101 (i.e., it is preferable to
disconnect the first line 11 at a position indicated by the
dashed x mark in FIG. 1).

FIGS. 1 through 3 show exemplary configurations
enabling inspection of the output waveforms of the shift reg-
ister SR. With application of the technical concept of the
present invention, it is even possible to inspect signals input-
ted to or outputted from electrodes of transistors forming the
shift register SR. This is described below with reference to
FIG. 7. A basic configuration of a shift register SR shown in
FIG. 7 is same as that of the shift register SR shown in FIG. 1
and hence common. Thus, detailed explanation of it is not
repeated.

As shown in FIG. 7, signal lines connected respectively
with a source electrode, a drain electrode, and a gate electrode
of a transistor M3 included in the shift register SR are each
diverged into a first branch line GEa and a second branch line
GEDb. The first branch lines GEa of the signal lines are con-
nected with respective connection terminals 101a through
101c electrically connectable with an outside device. Switch-
ing sections 21a through 21¢ are provided, in which (i) the
second branch lines GEb of the signal lines and (ii) the lines
SE for supplying signals to and outputting signals from the
electrode of the transistor M3, are switched between an elec-
trically connected condition and an electrically disconnected
condition.

In the configuration, the signals supplied to and outputted
from the electrodes of the transistor M3 can be obtained from
the connection terminals 101a through 101¢. Therefore, in a
case where a failure of the shift register is detected, it is easy
to identify a cause of the failure.

Each of the lines SE has two or more cross lines SEa
crossing a corresponding one of the second branch lines GEb
in a corresponding one of the switching sections 21a through
21c. The two or more cross lines SEa of each of the lines SE
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are provided so as to be electrically connected with the cor-
responding one of the second branch lines GEb on a one-by-
one basis.

According to the configuration, because the two or more
cross lines SEa of each of the lines SE are provided so as to be
electrically connected with the corresponding one of the sec-
ond branch lines GEb on the one-by-one basis, itis possible to
inspect output waveforms of the respective electrodes of the
transistor for two or more times.

Further, the cross lines SEa are provided above or below
the second branch lines, with an insulating film being dis-
posed between the cross lines SEa and the second branch
lines. In this case, the cross lines SEa and the second branch
lines can be electrically connected with each other by per-
forming laser welding or the like to intersections of the cross
lines SEa and the second branch lines.

As shown in FIG. 7, the second branch lines GEb and the
cross lines SEa may be electrically connected with each other
via contact holes 20a through 20c¢ at first so that an operation
of'the entire drive circuit including the shift register SR can be
inspected. After inspecting the operation of the entire drive
circuit, it is even possible to perform inspection (inspecting of
output waveform, etc) on each of the electrodes indepen-
dently, by disconnecting the cross lines SEa in regions where
they are connected with the respective contact holes 20a
through 20c.

Inthe example above, the transistor M3 out of transistors of
the shift register SR is described. However, the present
embodiment is not limited to this. Instead of the transistor
M3, any of transistors M1 M2, and M4 through 6 may be
connected with line patterns similar to those connected with
the transistor M3. With this, it is possible to inspect signals
inputted to and outputted from electrodes of any of the tran-
sistors M1, M2, and M4 through M6.

The configuration shown in FIG. 7 exemplifies a case that
each of the signal lines SE has two or more cross lines SEa
crossing the corresponding one of the second branch lines
GEDb in the corresponding one of the switching sections 21a
through 21¢, and the two or more cross lines SEa of each of
the signal lines SE are provided so as to be electrically con-
nected with the corresponding one of the second branch lines
GEDb on a one-by-one basis. However, the present embodi-
ment is not limited to this. For example, each of the second
branch lines GEb may have two or more cross lines (which are
not illustrated) crossing a corresponding one of the lines SE.
In this case in a corresponding one of the switching sections
21a through 21c¢, the two or more cross lines of each of the
second branch lines GEb are good as long as they are provided
s0 as to be electrically connected with the corresponding one
of'the signal lines SE on the one-by-one basis.

Further, in a case where each of the second branch lines
GEDb has the two or more cross lines (which are not illustrated)
crossing the corresponding one of the lines SE in the corre-
sponding one of the switching sections 21a through 21¢ and,
the two or more cross lines of each of the second branch lines
GEDb are provided above or below the lines SE via an insulat-
ing film.

In FIGS. 5 and 6, there is a problem described as follows.
In order for clock signals cks, ckg, which are respectively
inputted to shift register circuits 1 and 2 shown in FIGS. 5 and
6, and the like to have increased amplitudes, it is required that
power consumption in an outside circuit, such as a control
circuit CTL (see FIG. 4) for generating the clock signals and
the like, be increased. Also, spurious radiation by signal lines
poses a serious problem.

As a countermeasure to these, level shifter circuits (signal
booster circuits) are provided to the drive circuits SD and GD
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of the liquid crystal display device. This can solve the prob-
lem caused due to the increases in the amplitudes of the clock
signals cks, ckg, and the like. An example of this is described
in Embodiment 2 below.

Embodiment 2

Another embodiment of the present invention is described
below. In the present embodiment, explanations of members
having like functions as the members of Embodiment 1 are
not repeated. Hence, reference signs SE and GE are given to
lines and electrodes in same ways as in Embodiment 1 so that
the reference signs SE are used as reference signs indicating
lines and electrodes which are made from same materials as
materials of source electrodes and formed by same forming
steps as forming steps of the source electrodes, whereas the
reference signs GE are used as reference signs indicating
lines and electrodes which are made from same materials as
materials of gate electrodes and formed by same forming
steps as forming steps of the gate electrodes.

FIG. 8 is a circuit view showing a configuration of a data
signal line drive circuit SD according to the present embodi-
ment.

FIG. 9 is a circuit view showing a configuration of a scan-
ning signal line drive circuit GD according to the present
embodiment.

FIG. 10 is a circuit view showing a configuration of each of
level shifters LS shown in FIGS. 8 and 9.

The data signal line drive circuit SD shown in FIG. 8
includes a shift register circuit 5 having a configuration simi-
lar to the shift register circuit 1 of the data signal line drive
circuit SD shown in FIG. 5. The level shifters LS are provided
on respective sides from one of which a clock pulse CLK is
inputted to the shift register circuit 5 and from the other of
which a start pulse SPS is inputted to the shift register circuit
5.

The data signal line circuit SD shown in FIG. 8 has a
configuration similar to the data signal line drive circuit SD
shown in FIG. 5, except for the configurations of the level
shifters LS.

The scanning signal line drive circuit GD shown in FI1G. 9
includes a shift register circuit 6 having a configuration simi-
lar to the shift register circuit 2 of the scanning signal line
drive circuit GD shown in FIG. 6. The scanning signal line
drive circuit GD shown in FIG. 9 also includes level shifters
LS, one of which is provided on a side from which a clock
pulse CLK is inputted to the shift register circuit 6, another of
which is provided on a side from which a start pulse SPS is
inputted to the shift register circuit 6, and the other of which
is provided on a side from which an input is inputted to NOR
circuits.

The scanning signal line drive circuit GD shown in FI1G. 9
has a configuration similar to the configuration of the scan-
ning signal line drive circuit GD shown in FIG. 6, except for
the configurations of the level shifters LS.

FIG. 10 is the circuit view showing the configuration of
each of the level shifters LS. That is, each of the level shifters
LS includes members M1 and M2 which are p-type transis-
tors and members M3 and M4 which are n-type transistors.

In each of the circuits shown in FIGS. 8 through 10, simi-
larly to the circuit of Embodiment 1 shown in FIG. 1, a first
line and second lines are provided. Relationships between the
first line and the second lines are same as the relationships
between the first line and the second lines in Embodiment 1.
That is, the second lines are provided for extracting output
waveforms, the first line that is connected with a connection
terminal electrically connectable with an outside device is
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provided, and the first line and second lines are switched
between an electrically connected condition and an electri-
cally disconnected condition.

That is, an electronic device including a data signal line
drive circuit SD shown in FIG. 8 includes second lines 12 via
which the following output waveforms (i) through (iii) are
obtained outside; (i) the output waveforms of two level
shifters LS, (ii) the output waveform of a shift register SR at
a first stage of serial connection of shift registers SR, and (iii)
the output waveforms of analog switches AS corresponding
to the shift register SR at the first stage of the serial connection
of the shift registers SR and a shift register SR at a second
stage of the serial connection of shift registers SR. Each ofthe
second lines 12 has a plurality of cross lines SEa crossing a
first line 11 connected with a connection terminal 103 elec-
trically connectable with an outside device. An insulating film
(which is not illustrated) is provided between the cross lines
SEa and the first line 11. With this, as early described in
Embodiment 1, the cross lines SEa and the first line 11 can be
switched between an electrically connected condition and an
electrically disconnected condition, as appropriate in accor-
dance with necessity.

That is, in the electronic device shown in FIG. 8, it is
possible that output waveforms at intended locations are
inspected by switching, between the electrically connected
condition and the electrically disconnected condition, (i) the
second lines 12 via which the output waveforms at the
intended locations in the data signal line drive circuit SD are
extracted and (ii) the first line connected with the connection
terminal 103 electrically connectable with the outside device.

Similarly to the electronic device shown in FIG. 8, in an
electronic device including a scanning signal line drive circuit
GD shown in FIG. 9, it is possible that output waveforms at
intended locations are inspected by switching, between an
electrically connected condition and an electrically discon-
nected condition, (i) second lines 12 via which the output
waveforms at the intended locations in a data signal line drive
circuit SD are extracted and (ii) a first line 11 connected with
a connection terminal 104 electrically connectable with an
outside device.

An electronic device including a level shifter LS shown in
FIG. 10 includes two second lines 12 via which two different
output waveforms are extracted. Each of the second lines 12
has a plurality of cross lines SEa crossing a first line 11
connected with a connection terminal 105 electrically con-
nectable with an outside device. An insulating film (which is
not illustrated) is provided between the pluralities of cross
lines SEa and the first line 11.

Similarly to the electronic device shown in FIG. 8, in the
electronic device including a level shifter LS shown in FIG.
10, it is possible that output waveforms at intended locations
are inspected by switching, between an electrically connected
condition and an electrically disconnected condition, (i) the
second lines 12 via which the output waveforms at the
intended locations in a data signal line drive circuit SD are
extracted and (ii) the first line 11 connected with the connec-
tion terminal 105 electrically connectable with the outside
device.

As described so far, in the present embodiment, output
waveforms in an electronic circuit can be extracted and easily
inspected, which has been difficult with an electronic device
having a monolithic structure that electronic circuits are pro-
vided integrally with a substrate. Thus, for example, for
inspection of the electronic device for an operation failure
after manufacturing, it is possible to inspect output wave-
forms of the electronic device. Hence, in a case where the
operation failure is detected, it is easy to identify where the
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operation failure occurs. It is possible to repeat switching of
the lines, which are provided for extraction of the output
waveforms, between the electrically connected condition and
the electrically disconnected condition. Hence, the output
waveforms can be inspected even before the electronic device
is fully manufactured. Therefore, even before the electronic
device is fully manufactured, it is easy to identify where the
operation failure occurs. Thus, it is possible to perform suit-
able feedback within manufacturing processes, and this can
improve a yield ratio of the electronic device.

The present invention is not limited to the description of the
embodiments above, but may be altered by a skilled person
within the scope of the claims. An embodiment based on a
proper combination of technical means disclosed in different
embodiments is encompassed in the technical scope of the
present invention.

INDUSTRIAL APPLICABILITY

The present invention can be applied to any electronic
device having a so-called monolithic structure that electronic
circuits are provided integrally with a substrate.

REFERENCE SIGNS LIST

1: shift register circuit

2: shift register circuit

5: shift register circuit

6: shift register circuit

10: liquid crystal display device

11: first line

12: second line

12a through 12¢: second line

13a through 13¢: switching section

20a through 20c: contact hole

21a through 21¢: switching section
101: connection terminal

101a through 101c¢: connection terminal
103: connection terminal

104: connection terminal

105: connection terminal

201: connection terminal

201a through 201c¢: connection terminal

The invention claimed is:

1. An electronic device comprising:

an electronic circuit provided integrally with a substrate;

a first line connected with a connection terminal electri-
cally connectable with an outside device provided inde-
pendently of the electronic circuit;

a second line via which an output waveform of the elec-
tronic circuit is extracted to an outside of the electronic
circuit; and

a switching section by which the first line and the second
line are switched between an electrically connected con-
dition and an electrically disconnected condition for
predetermined times; wherein

in a case where (i) the first line has a branch line branched
from a main line and the second line has two or more
cross lines crossing the branch line in the switching
section, or (ii) the first line has a branch line branched
from a main line, the branch line having two or more
cross lines crossing the second line in the switching
section,

the two or more cross lines are electrically connectable
with the branch line or the second line on a one-by-one
basis.
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2. The electronic device as set forth in claim 1, wherein

in the case (i) or (ii), the two or more cross lines are
provided above or below the branch line or the second
line with an insulating film being disposed between the
two or more cross lines and the branch line or the second
line.

3. The electronic device as set forth in claim 1, wherein

the main line of the first line crosses a terminal line with an
insulating film being disposed between the main line of
the first line and the terminal line, the terminal line being
connected with the connection terminal.

4. The electronic device as set forth in claim 1, wherein

each second line crosses a leading line with an insulating
film being disposed between the second line and the
leading line, the leading line being electrically con-
nected with a corresponding line on which the output
waveform to be extracted from the electronic circuit is
applied.

5. The electronic device as set forth in claim 4, wherein

the leading line has such a length that a capacitance formed
at an intersection of the leading line and the second line
is not greater than a predetermined value.

6. The electronic device as set forth in claim 1, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a last stage
of the serial connection of the electronic circuits.

7. The electronic device as set forth in claim 1, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a first stage
of the serial connection of the electronic circuits.

8. The electronic device as set forth in claim 1, wherein

the electronic circuit is a shift register.

9. The electronic device as set forth in claim 1, wherein

the first line is disconnected at a position that is not in the
switching section by which the first line is connected or
disconnected with the second line.

10. An electronic device comprising:

an electronic circuit provided integrally with a substrate;

a first line connected with a connection terminal electri-
cally connectable with an outside device provided inde-
pendently of the electronic circuit;

a second line via which an output waveform of the elec-
tronic circuit is extracted to an outside of the electronic
circuit; and

a switching section by which the first line and the second
line are switched between an electrically connected con-
dition and an electrically disconnected condition for
predetermined times; wherein

the second line includes second lines provided for different
types of output waveforms of the electronic circuit;

the first line has branch lines branched from a main line, the
number of the branch lines being equal to or greater than
the number of the second lines;

the second lines are connectable with the branch lines in
respective switching sections; and

the branch lines are provided so as to cross the main line of
the first line, with an insulating film being disposed
between the branch lines and the main line of the first
line.

11. The electronic device as set forth in claim 10, wherein

the main line of the first line crosses a terminal line with an
insulating film being disposed between the main line of
the first line and the terminal line, the terminal line being
connected with the connection terminal.
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12. The electronic device as set forth in claim 10, wherein

each second line crosses a leading line with an insulating
film being disposed between the second line and the
leading line, the leading line being electrically con-
nected with a corresponding line on which the output
waveform to be extracted from the electronic circuit is
applied.

13. The electronic device as set forth in claim 12, wherein

the leading line has such a length that a capacitance formed
at an intersection of the leading line and the second line
is not greater than a predetermined value.

14. The electronic device as set forth in claim 10, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a last stage
of the serial connection of the electronic circuits.

15. The electronic device as set forth in claim 10, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a first stage
of the serial connection of the electronic circuits.

16. The electronic device as set forth in claim 10, wherein

the electronic circuit is a shift register.

17. The electronic device as set forth in claim 10, wherein

the first line is disconnected at a position that is not in the
switching section by which the first line is connected or
disconnected with the second line.

18. An electronic device comprising:

an electronic circuit provided integrally with a substrate;

a first line connected with a connection terminal electri-
cally connectable with an outside device provided inde-
pendently of the electronic circuit;

a second line via which an output waveform of the elec-
tronic circuit is extracted to an outside of the electronic
circuit; and

a switching section by which the first line and the second
line are switched between an electrically connected con-
dition and an electrically disconnected condition for
predetermined times; wherein

the main line of the first line crosses a terminal line with an
insulating film being disposed between the main line of
the first line and the terminal line, the terminal line being
connected with the connection terminal.

19. The electronic device as set forth in claim 18, wherein

each second line crosses a leading line with an insulating
film being disposed between the second line and the
leading line, the leading line being electrically con-
nected with a corresponding line on which the output
waveform to be extracted from the electronic circuit is
applied.

20. The electronic device as set forth in claim 19, wherein

the leading line has such a length that a capacitance formed
at an intersection of the leading line and the second line
is not greater than a predetermined value.
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21. The electronic device as set forth in claim 18, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a last stage
of the serial connection of the electronic circuits.

22. The electronic device as set forth in claim 18, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a first stage
of the serial connection of the electronic circuits.

23. The electronic device as set forth in claim 18, wherein

the electronic circuit is a shift register.

24. The electronic device as set forth in claim 18, wherein

the first line is disconnected at a position that is not in the
switching section by which the first line is connected or
disconnected with the second line.

25. An electronic device comprising:

an electronic circuit provided integrally with a substrate;

a first line connected with a connection terminal electri-
cally connectable with an outside device provided inde-
pendently of the electronic circuit;

a second line via which an output waveform of the elec-
tronic circuit is extracted to an outside of the electronic
circuit; and

a switching section by which the first line and the second
line are switched between an electrically connected con-
dition and an electrically disconnected condition for
predetermined times; wherein

each second line crosses a leading line with an insulating
film being disposed between the second line and the
leading line, the leading line being electrically con-
nected with a corresponding line on which the output
waveform to be extracted from the electronic circuit is
applied.

26. The electronic device as set forth in claim 25, wherein

the leading line has such a length that a capacitance formed
at an intersection of the leading line and the second line
is not greater than a predetermined value.

27. The electronic device as set forth in claim 25, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a last stage
of the serial connection of the electronic circuits.

28. The electronic device as set forth in claim 25, wherein

the electronic circuit includes electronic circuits connected
with each other in series, the first line and the second
line(s) are provided to an electronic circuit at a first stage
of the serial connection of the electronic circuits.

29. The electronic device as set forth in claim 25, wherein

the electronic circuit is a shift register.

30. The electronic device as set forth in claim 25, wherein

the first line is disconnected at a position that is not in the
switching section by which the first line is connected or
disconnected with the second line.
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